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(54) ATOMIC OSCILLATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable miniaturization and high quality by 
installing a lens which is arranged between a light source and a light input 
window, and gradually extending the luminous flux of an excitation light after 
the light has passed through the light window. 

SOLUTION: A double resonance part 2 is equipped with a cavity resonator 
22 which includes a gas cell 21 sealing metal atoms and has a light input 
window 22a on one end surface and a photoelectric transducer 23 on the 
other end surface, a magnetic-shielding vessel 25 covering the cavity 
resonator 22, and a convex lens 28 fixed to a light input window 25a of the 
vessel 25. The luminous flux of an excitation light outputted from the light 
source part 1 which once becomes thin through a lens 28. In this part, the 
light input window 22a is positioned. The pumping light passes the light input 
window 22a without generating losses, penetrates the gas cell 21 while 
gradually spreading, and is received by the photoelectric transducer 23. 
Thereby light pumping and microwave excitation in the cavity resonator 22 
act significantly on metal atoms in the gas cell 21. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application converted 

registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiners decision of 
rejection] 

[Date of extinction of right] 



http://www19.ipdljpo.gojp/PA1/result/detail/main/wAAAUJaa3CDA410284772P1.htm 



7/7/2004 



#W¥10-284772 



(43)&HB ¥fi&10¥(1998) 10fl23 B 



\ J 1 / ill Uv-l' 




F I 


HOIS 1/06 




HOIS 1/06 


3/227 




3/22 M 






1 FD (£ 7 K) 




ttH¥9 -98214 


(71)ffi»A 000000572 






(22)fflSB 


¥jj£9*p(1997) 3 m\Q 


3amm&.mm s tb io#z7^ 




<72)&W# AW «U 






jf^||»iKm*^£TB10#27# 7>'J 









(54) HH^iSSS 



(57) [fift] 

3 ^iSSP 1 £:ftA#£2 2 a &®N<Z>ajtS 
2 8 tcj: o Tffli@#©#Si©&*£*-. 3fcA*&2 2 a 




2 2 a fcffljS 1/ fc^«3^©S* s At < "T S J: 5 K 



1 

m>m i ] ®imzM&.?zytM® < 1 > t. 

m (22 a) . -?j?am®*m (2 4) sotf 
^LnMmtc%m?>ftim&m* (23) 

njgziflfti!l^iac$-li5^ftMII (2 2) 

mm bxmmiQW*!cm\i>6M*9t&eicto* 

■c. 

ma#was t if be* xtu& t ora©sjEabie*©*»± 

[»WO»lBI<tKHI] 
[000 1] 

[|PJ©JS-f SSffifl-fJ] *#6iJi». JWHKO«»ift 20 
[0 00 2] 

«S8»4J«fi*S*£ Lfc«&T«5£S©i«t>*H8» 
ISSS©«£-ctt. «fflW«t2*«WHIib'C»«. ft 

[0 00 3] HSlJ^^-fe^MJl^SSiSCS*^!! 

<««»f, ) *HSfW»^i«-affiHa»4KT«a»^ 

(Jg]$$tN • f , ) £#££3tt&„ C©v-< 

2 (Cft^T t £ fe K, t^SR 1 *» 6 WW § ftfc 

ae*%rfis«8B 2 L/ r . - c 

StfS. 2 *6tt. H«*£fi)5-»ttia»4 

frfc^fc^OOiftJBiffiR (N • fa ) 
(f, ) 4©fflift»fiC N • f, -f, ) KHtSWfc* 40 

©ja«BKH** -tf o K fc 4 J: 9 K *BW»*aafiS 5 © 

mummr tmrr«. c©*EWiw*a»ffiS5©a 

[ 0 0 0 4 ] m 4 tfl&R© JK?ftii8©=s*ttMi 2 © 
m&mv&z. '^*©-ffi*i!iai52« > $m^hb2 2 

t, ^ftj^2 2©*'MclB«3*ifc&IIIM : f4*tA 
Uc#*-tz^2 It. *iB3fc*ffi»W»»2 2^A-T 
* t 1 *> KSiR^MI 2 2 rt©-? -f * Djg©i§f54SS± 

rzic#>®uy v*imm22bb. ti-j i-t^mm 50 



«M¥ 10-284772 
2 

®2 2 b*»e>£«£M3S2 2N8Wg#4S») Aft*#A 
#&2 2at. *A**2 2at^-b*2 ltlW/T 
ata-fe^ 2 l*ajtkft*HBfet/*© 
*tt*4«*Wi *(C3»ortttfJ*-*#«3aSIJR*2 3 

4ffiiHftJS«2 2Kffi|&-r a^On«7>W (W 

©ftffftcBtfx-fe;^ l ©^{ctefcOsejeftittiliW 

a»4*£"r*fwa»3'(A'2 7 1. n%^z 1 1£ 

ffi&JRH 2 2 1 4JJQ& • tlSfbf *tl* fc - * 2 6 & . 
fl-SH®i§gS!j4l&£-r fttBRoBfiU"-* F»2 5 bifi 

[0 00 5] ccvft- v^i'aig-fitiiUKou 
T. ■5K5VfJHfS?'>Aj|H t ©X*JH r '-lWt©3Ji 
fiJK ; F«*^U*WK:SliW-r*. 05 (a) Jt^T«fc5 

(5s w . ) oz-oommm®. <f = 1. f = 2)k 
^tc^u-ct**. c©^*jiiasa»K:^-3fca*© 

BiB***tryf ^MWMItt"*^. 05 (b) (cm 

Tcfc^cc. sepffi©iiR,>jBiKmiWi[ <5s t /i . f = 
mimfi ( 5 s i /i , f=d K.&z>)wwj>.m-& 
p 3/J ) oc^>f>^$n^o alalia (5P 3/J ) 

K# > K > #2 tltc)\> w 0 A JSl^Bv &©BIBC» 
fcx*A^-*i*SttfflbT, SJ^gii (5S,,, ) © 

2-3©asMewifl[ ( f = 1 . f = 2 ) (c«n$(cn^ 

S„ iij|a^?:M*fL^W'SCt(Cd;<3C©jt^SI , )ii 
sn. ;^b'^'i7AM^ 1 ©ca;t^t'^aJ£i*tll[©ifl^» 
«gfi(5S 1/2 . F = 2)KHtf>6tt, Sls»«©tt 
SSt^cSo c©tt^r;ve^'i'Ajl J F@W©«'!lJiI^ 
KjSC»v^i'V3jg4ln^.Si. 05 (c) tc^-fJ:^ 

'imm& (5s„, , f = 1) ccii^fiitwsns. ®u 
ut*^-rnst. n«jfeffl3ft£M^©tM> J M0, -e© 

C€>-f. l/fc#-»T#©«iR*»*J£6&<.>. ftttoft. 
v-f ^P«JB«J»tiKt)6U'<;l'©Klfli»ia5 (d) © 

c b ic j: 0 . m+mm&vMmmmm^m&xzmK® 
mimmLtcimmimm&cbifiX'Zz. 

[0 00 6] ^£*5, H4tC*Jl>t:» iI##X-tz;U2 lrt 
(C«ZlM*i!9©ft(!|X^^ h;U« (05 ( d ) tcmtj& 
jfl3feU^Jl/©.tl®3) *J»<r*fc». ^ffi^(*tLT 

[0 00 7] @3{Cfel>t, «gPl«. * + UT^ 



(3) 



h5A©*W»64 , l**»»U- , V (Laser 
D*xte:«T TLDJ tt&T. ) *»jB#4l/fcLDtt 

[000 8] 



10 



PS***<-r*!#fW , *-3fc. *fc. LDfflfi*5S© 

tan (8, AL = KX (Z» /Z. XcoshOx L« +sinha 1 
Zo Xsinha, L c + cosha, L c ) 

ccr, 

K= [ (2 (R c /R. ) xJx (R. /Ri x 
x, ) } / { (1- (R«/R» > 1 ) xj.cxoxx 
] x/3 1 /a, 

=V~ ( (2 tc/A) « -x, /R. ) 
=V" ( (x, /R c ) * - (2jc/A) ' } 
= 3.83171 



!Rf^¥ 10-284772 
4 

2 2 ©«&# A * < it *) &HS© Qffl#T# S 

3K|gtf2 2 b£tttt&W*ltf&6&*>o/c. 
[000 9] CC-C, SfflASHS2 2 2 a 

©HPH£*a&* » h*72g$^2 2 b©g3^f&«: 

-3i»-c^Sf-r*)t»©ifWf*^*ia8«:m , S". ffiiHft 

mH2 2©StlfiL». *A*S2 2a©HPffi*2R 
, 6#» h*7J»^ff2 2 b©SSL« <c«fc0. t>Tfr 

ififfitWK (i) ^-r-^sn^o 



/ 



} 



20 



(3, 
X, 

z 0 

R k tt£?H£JH8©rt£ 
J , 0 ©"< » -fe^U ( Bessel ) 

J , tS£tkl4y<vkA' (Bessel) Hflt&T'&S,, % 

I /fit tan" 1 {Ktanha, L c } ^AL' < l/fit 

« ) O) 
CCT. AL' ©TEKBZ, #*©*•£?*»), ±PR« 30 
Z, aWSBUWHte-C**. C©M$J:<P> Z R #4© 
«fc 5 fcffir* T t> . 2 2 ©&JBSL ©3Mt 

HAL' ttl*OtIrtK*4Ct#to*4. W*.«* 



) / (Z. 
(1) 

58 Z, tt*» h*7«W»2 2b©HP*6tt#*J8fc-f 
M^FjWSS-CBMPWittK^ -f 

aaw«B»2 2©fti8*L©SE 

{bfiALfct. ttStt (Z, ) 
( 1 ) sSOSALB ( 2 ) Si©J:9K:^IISttlM!»4 

AL=AL' + j AL" (2) 

e©<fc$tCS|*.£B# % Z R ^t^^SMi^tfcSI 
SL ©HHW&Sf bSA L " tt. ( 3 ) S©^StC* 



tan _1 {Kcothai L 



©rtS2R K *>*7 0mm , CHiSa6. 8 3 46 8GH 
<gS2 2b©S§L t K$t?Zg.aMAL' <D±M&£ 

urm^^nm. c©H*»6rapacR c / 

R« ) tf/MWtUi^MAL' #/J>> 3 1>C 40 
4. SfcBJPS CRc /R« ) **< l/C(,><±*» h 

2R C £<f»3 5mm4l/fci&£JCRc /R» =0. 5 4 
ft*). t©Bf©*» h*7*ift*2 2 b©ftj&gS (ft 
WS<. aiPI&Ji»2 2©#iBftL#I»rr*) 
L c 807«fc9 2OmmJSU:4&£. 
[0 0 10] 4C4T\ /MMt©fc*«::fr? h*78Kft 
tZ2h*fflC>«:l>r, *A*S!2 2a©iaiPa%/|N3 

< r h tmrntw* 2 1 ^-ommmm^ o > ft so 



[0011] jfi^M^RSStt. iO/hMffc. Wttftft 

2 2 b*ftW&t*C4*iMSLi*>. L* 3 L, 
«SPf 2 2 b*ftW*c>c<b«:j:SSiHftffiS2 2©« 
* (Q{i©(gT) *»5fc«>K:Bv^^oiR«**SK 

fit* t >Lfewn«^e./<c<nc'9 > ^ffi»w*aiR«7j© 

^©)S*fct 0 . ?feA^ 2 2a A > f - ^> X 
Stft****i. aiHftlBS2 2©Qfi*^{bOTO*5 
fcabSStt^W*. S?H*Jgll2 2©Ji}gfi 

£ffl£M& 2 2 ©H^W^c^JgSO^SMI^ffliE-r 4 C 

* 7 af^@ 2 2 b 4 C t CC «fc 0 SMAiSS 2 2 © 
Qffi£±tf 4C ttmt Hf>*«. /J>SMbiliR1"*l6* 

fb-T4fcJ6tc > *Jt»WBKlS/-* K«2 5©#A;fr§] 
4* -^ h*7i»«m2 2 b©@JSffi«:^t)-&4Ctfe# 
jLhfiZft. SSSt^—Jl' K*2 5©ijig^*A*T4.« 
©MPSA 5 Ac* < & 5 c 4 &t <£ 4^gpa»©iinjA^it 



(4) 

5 ■ 

mi . sswags 2 2 sassa^ w sibk sbsk© 

[0012] *IMIJ©B«B. M#©#A:ft£2 2at 
* ? h*7SBfc*2 2 b©HTOIj£«:WftU /J^ETUtt 

[00 13] 

»K. 36»»i3t\*JKi©nB©aie*<0*»±KU> 10 

S*/h3<U &\#«*aaofclftB#JtM>S#*S 
<tt*J:5tci/fc. -f&fcfe. *»HOIR : F-iaSHBBs 

zftxtim, -7 a v a «m^KRomA*^ 
as ti-cuwajt/a * u ytiwa**** i-sftfi 

fflc^sjl^JSSicfc^^r, iriB^sptMiH^A^jS 

milB^A^^^jffii 1/ fcSltc-t ©^^J&Kfc* 5 * * 
5iC-f5 U>X£<lA"Cl,>£. 
[00 14] 

[ffffli u>xrjama*©**©ft*^s< L-otA* 

&£j§fi3-£&C£#'Ct #A#;&©BilPfI£ 

/M<t#5. 36A*a©«PS*^iP8«i»rt©^^ 30 

©Q«*«T* , *Ct«ttC»©T. *5> h4-74Hg*tttt 
®ftt < . * fcv ^ * a jg£# 4>/h £ I* >S-CMgrt 5 fc C ft 

5. 

[0015] 

[&B©Jg|l©£ft] KT. *»W©* 1 ©**©»« 40 
%Ell*fflt»tlttW***. H1B. #f69i©SaW** 
rs*i»a2©*j«*itcml/ri>4. fefliU *W«c 

ft24, ■HS4l3'f^2 6. USt-f 2 7KOt>t 
BKW*«B|-r4. *fc. KWW©*fl)K*B3lc5« 

•f«#$i?uiiiD-c&f3. xbvi. «#«siW8Pisa 

3§5«fi£*<fc|3Mrc**©-C. *©8tt«««WT4. 

te. c©ias©^»"c«. 3t»a»i*6«fte**^ 

•feJU 2 1 £(*(cj$S*-C 1 5 «fc 5 K . &*©$ffi|£!i8 2 50 



10-284772 

6 

2©#A#*2 2a©HnSK£5J:5&&©*#&# 
*©«H*MBAS*Vtl»3. * 1 ©£Jt©0»©-« 

©•Htctaewa*** 2 3 **?ft£MM2 2 , 

ttSfl0fcM2 2%«5«a^-^ K«2 5 . ROM 
FW2 5©3feA^J^2 5 afcKDttttfcftfcU 
>X2 8*«g^.Tl»S. U>X28«flU>XTi>S, 
IWBftiH*©***^. *Mpl*6H«fS*ifc» 
iB*©*««:u>X2 8«:J;-5T-SNB<ttS. Sb^* 
jWHB < ft -5 /cgp^- ( c ©SUfi©»J»r « u > X 2 8 ©M 

jSifi«) (c^A^2 2a*i&gt. m^mm-r 

tc80feA#82 2 a £jl$f 5. 2 a©UBP 

8B39PI*fiS2 2 9 nigflfi&l?-£Sl3 frt>A 

W*«£?H#8»2 2©rta#*7 
0mm?MPS#5mm£"i-S£#A#&2 2 a ##4 
Lttl>iI£&«aBIC"C*»>. #A*«2 2a©i'Hfifc 

?2 3-cs^Sti-S. ■©feW&W&cifcJjD. 
it^S2 2rt©^>t'>^i-7^^ajg)i)t@*s^-fe 

*2 lrt©*Kffit J f-K^:*<f^ffl-r4. C ©£»©#» 
(HI) t?BU>X2 8*rtW©aW^-^Ftf2 5«: 

fflS/cfetC, fi8as/-iWF*fB2JBisLh*tlrr*«. u 
>X 2 8 ©ftj£UBI<c6t> tf? . ^©S^Jlifi^^ W > 
X2 8*EbTfcm». r**RSgP2©^{k ; S:llSK 
B. U>X2 8©ji.'±iSgfi©-C§S/c^§l^© ; £ffi 

ffl-rSct^K-rtiBJ;^. wc. %Mmtc5>7**' 
*ffli>5»^KB. 3fs©i)®iss?:jaair2»/c4f)(c^ 

^■fejU2 i©*AW«K7^;P*-b*2 9*#A"r4 
Jtii, C©**©^!»"CBU>X2 8i*^*A2 l©ffl 

if SSSI©II-C|ftHJ 0fc2ffWyi»2 2 ©Ttt6*WK 
i-Si v SjPK«8»2 2©rta*i*7 0mm©tl^. * 
» h t7«^ i t2 2 b ©^?£2 0 mmiM)^Sft«ti 

»2 2*jfcl*#fflKfflH*U ^**2 l***<f * 

At < i 5 C i *s 5©r. *lt«B{k©»**fll 
6h5. 

[0 0 1 6 ] 02 B. *«W©»2©*«[©^«*lliW 
•T5fcto©l3'C. S»"C**^Sft*»2©«)S*i«: 
7K0TU5. fc/cL. WKCMarSWKC^JTKW 
-rsfctocc. v-f i»oar>f-^2 4. WW=»-f*2 
6. H?at-^2 7Koi»?t;HMgt/'Cl>*. * 

®gp i . fi^a$ijt»sg 3 . ji^^ • afsisisg 

4. fc«fcU t «fflW8P*i&»J8»5{C-3(,>TB. *©^BJ 
£#BST5. C©H»©09s-CBHl©^*te©0 



(5) 



/Ml>*S©Be*3&iffl*3n'Cl»4. fi£3fc©/IT-#£J§ 
Srtt. 3fei88IJl«:LD*tfflt»6ft"CC>*«^«. 
■fe;U 2 1 ^©MlffiS^tf Tfc<s6K:< 1 icte^T 

«^U>Xtt-Agi*<»l, «S!lil2 2© 
%X1J&2 2 a 0BBnSK£5 J: 9 &&©«£>$>&:£ 

<D©il|a3fe©3fe^©S* 5 ^§C^C U>X2 8 KEJU 

X2 8 5/ctt&©T7feA#£2 2 a © 10 

HPffifc^S < *A*»2 2 a©ifi«tcR 

W6*iri>4CttB«r>"Cllll<W)llliO»«4Bi;'C* 

^2 2©^SP©-( r >f-^>x©^bfeEl!li-r. *» 
[00 17] 

HWfl«MH fiLBK^feJ:^":. $#£W©)JFP&Jiii 20 
U SU>X«cJ:^Tfflie#©#*©& 

*/jvs<u *A*s*aaofe»B**©a* J ^*< 
iraastir. aiBftJis©Qfi8*^±-r*. *fc. * 

A#&£»>i»t§7fc#J£#£ ©T?#* -fe ^^©PJWffi 30 



«fH¥ 10-284772 
8 

imi) *»w©f& 1 ©**©*»©rsft | s»©itis 

[02] $&HJ©II 2 ©^©^©-ItSllSB©^ 

[03] *'x-fe;uSM^ffiS©S**ifi£at'*S„ 
[04] 8£^J0R^»»«©r«*i«»©f»JatH'r* 

5. 

[05] JU^^AJBl^©**^ , f-3*ffi3ft©IWiH 
[0 7 ] t> 9 h *7*S»©ftS iajBftfiS©*ttW 

^Jis©^bai©w# : &^-r0-c*€.. 



1 

2 
3 
4 
5 

2 1 
22 

2 2a 

22 b 

23 

24 

25 

2 6 

27 

28 

29 



tiiSt 

U>X 
7 4 



1 ] 



[02] 





(6) 



«H¥ 10-284772 




(a) 



[05] 
( b ) 



( c ) 
J I 



5 P S/2- 



F=2 * A 8 g 

5 S l/a 

f= it— t— t— a 



f 



At. — ^± 



1UI 



SB 



Zk 



Lc 




(7) 



10-284772 




